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decreasing. Measurements have shown that there is practically no 
polarization of protons scattered by tritium at a c.m.s. angle of 
40° and at 3.0 MeV. At 3.48 MeV the polarization amounts to (22 + 
+ 11)%. Protons scattered by deuterium at 3.1 and 3.3 MeV exhibit 
negligible polarization. He” was used for the analysis of the po-~- 
larization, and the doubly scattered protons were registered with 
photographic plates. 


ASSOCIATION! Fiziko-tekhnicheskiy institut AN Ukr88R (Physicotech- 
nical Institute, AN Ukr&SR) 


' SUBMITTED: 21Aug63 DATE ACQ: 26Feb64 ENCL: 00 


DATE ACQt 26Feb64 : NO REF SOV: 003 OTHER: 003 


en 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 


M.1., redaktor; SHABL' KINA, S-I-. tekhal- 
or 


STRASHINSKIY, “Dobe g KISHINSED 
ee ads) Organisateita 


uction of logging Fo zdat, 19526 
Corgantsing ths ei kh dorog. Moskva, dee poner 
stroitel'stva lesove ” elia, no-2) (Mic 


113 p. (Biblioteka lesozagotovit (MERA 10:1) 
cS (forest roads 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 
Fi DERE Ree PGBS SSE alles TER a Od Eee a Oa Pe eaehul Wed ekar a de iees hisees dela P Sci fiver eres ted 


SE eG ES 


rs anh 
le BOUT aG tg 6 Se OO 
<f 4 
2 yssa {609 
he Lunbering 


sacra. ge ekhe trud. cabs 
ot Low Oke & , 
4 for transperhled -S: 
3 - bubidins roads ¢ 
5 yas for t 
9. Fast meth oe r 


4 uo 2 oY 


June 1953, Unclassified. 
y Library of Congress. sd 
f Russian Accessions, 
9, Monthly List of 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


"A 
PPROVED FOR RELEASE: 08/26/2000 


ree ore ree 


28(1) s0V /118-59-4-1 3/29 
AUTHOR: sbrashinskly. B.A-, Engineer 
TITLE: A Narrow-Gage gailvay-Construction Machine 


PERIODICAL: Mekhanizatsiy& i avtomatizatsiya proizvodstvay 1959, 
Nr 4, pp 37-28 (USSR) 


ABSTRACT: The loading of earth for ds of narrow-G2Ge 
(750 mm) lumber tr 4g usually 
carried out by bull s. For 
transporting and E has de- 

ova i 


ToNI IVE 

for track i of narro¥ 
transportat . hine is coupled 

a narrow-Gaée ive ( e force - over 
2.000 kg) and i a tachments: 

13 device for th wifting and Levelling of 
earth and ballast from the track ghoulaers; 2g) a 


/ / 


"APPROVED FOR Ri : 
ELEASE: 08/26/2000 CIA-RDP86-00513R0016534300 
02-7 


red. 3 KALININA, L.M., 


SKRIPOV Nikolay Ivanovich; STRASHINSKIY B.A. 
A-CiL., tekha. red. 


red. izd—va} KARLOVA, G.L., t® 
t reinforced concrete pavement on logging roads }Storace 
lesovosnykh dorogakh. kva, Gos- 


(Precas 
8 
(MIRA 16: 2} 


zhelezobetonnoe pokrytie na 


lesbumizdat, 1962. 132 Pe 
(Pavements, Concrete) (Forest roads) 


APPROVED FOR R : 
ELEASE: 08/26/2000 CIA-RDP86-00513R0016534300 
02-7" 


"APPROVED FOR heoapmcbdeas iano 
MRIs is Sy tid he ea A aE Real, MER PS SPERMS Scart aspen od ORES Sells Se aN ie 


Jel REE: 00513R001653430002-7 


TSGETEN Ee SUB BL wnt ettito ues see 


bas ba nee 
Wobirans 

Litich, kane tekhn. Thur, GebSe5 le aan o 

; - Ses tt, hh 

a a ovich, Katie takhne nauk, dots ae a cae 

eima : 

Haat ie eee evien inthe} UIRACHINGKGY y Cae 

paved aes meee Coley prere? tavatel', re 

senzents hovehery a 

Sa GEILOV, i,i., rede 


rer t 
th totia g enon 
a oa ve ronis | Easy gua “ & 
F pair ot yoge ing . evo “Le: mai 
{Us ce and as eee Lidscey perere Moz HWA saree ix 173 37) 
snent r . 
jeauve ny ; iS we es L0. Ee 
pos sychiernos wt 


go Pa ‘ we \abes s yeah }. 
Tider . et qebve 

/ ‘ hy 1 * 

Le Al ALY E KEY dec stent nic sk ter ky i 1F { or oy 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


Le RoveD ioe suaparioaas Natick saeco 


SAVYUK, V.Ge, 


New suspended reciprocat 
Ag ‘62. 


1, Permskiy zavod Gs 


APPROVED FOR RELEASE: 08/26/2000 


JOE RB PSO: 00513R001653430002- 7 


te cee eae 


inshe} STRASHINSKIY, 1.D., insh. 


ing feeders. Gor, sur. 


no,8354-55 
(MIRA 15:8) 


rnoshakhtnogo mashinostroyeniya&e 
Mining machinery) 


CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 


KUZLSISOV, I.V., red.; Frinizald uchastiyes BLYAKHEK, L.Ya.,prof., 
red. 3 ST unShis tes prorf., red.; SHVAAT.2AK, A.L., 
red.3 BALASIEV, L.L., prof, rede; SKATKIK, F.N., xand. 
biol, nauk, red.3 FIRULINGATY, S..., hand. ofol, nauk, 
code; HKLZUETSCVA =YERLCLOVA, Ye.Bey rece; YRYUCLKGVA, Vilbey 
tekhn, ved. 


{[Feople of .ussian science; sketches of outstanding figures 
in the natural sciences and technology: Biology, medicine, 
agricultural sciences) Liudi russkoi nauki; ocherki o vy~ 
dniushehikhsin defateliakh este.tvozranila 1 tokhrikis 
vpioloita, meditsina, sel'ckokhoziaistvennye nauki., Moe 
skva, Fhamstyiz, 1963. 895 pe (MINA 17:1) 


l. Doystvitel'my chlen ALN SSS. (for Strashun), 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


3 Soa 4 _ tece, IDZVONST. 
ee necerseeneenr rr eereenmmnte nT ~ 
Cate AgAL. VosUh Blue eet. Tease fF - 


Jia. 


Lep.otot. 17 96.7: beed5 
(LRA 119) 


faatt polas bit.errs? 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 


vOHOZOV, Stanisiav Ivanovich; JAVIN, Leonid Yerofeyevich; SIKASHINSKIY, 


V.A., red.; MYAKUSHKO, V.P., red, izd-vaj SHIBKOVA, <.Yee,y 
tokhn. red. 


krytii 
New types of paverents for forest roads|Novye tipy po 
saber dorog v lesu. Moskva, Goslesbumizdat, 1962. 76 p. 


(MIKA 16:1) 


(Forest roads) (Favements ) 


APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 


y 5] . +] i] 


Sole 
Physics Inste, Ukr, Acad. °° 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/ 


2000 _ CI 
Dra ad Dope Pe IRE RUE Sate SRie TNE LS tecPes cae eee ERE Sas ee PRS 


A-RDP86-00513R001653430002-7 
Ss deieircamereceeremins STE net th tee een . 
of ers due poesia meen 
| Jan 49 
vesr /Physice 


Fielda, Electroragnetic 
1 : 
"potential Field of Dusnts bard gad A.¥ 
Strashkevich, Shernovitsy State Y, 


| *ghur Tekh Fiz" Vol 1m, No 1 


Concerned with determining the See cn ase 
field in 1 epace between ~~ ee aie s 
3 ocus 
ted to yield the maximum aie 
ao eis py the method of conformal represen 
tion. 


2h /ugt110 


_ 


APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 


STRASHKEVICH, Ae Me 


Gabrilink, V. M. and Strashkevich, A+ M+ The pote 


ntial field of the duants. II. 
Page 12h1. 


Chernovtsy State Uni. 
Jane 26, 19h9. 


So: Journal of Technical Physics, Yol. 20, No. 10. 


retober 15506 


APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 


ee nee 

 yasn/Paysics - Corpascelar Rays 

| tatic Field," 
‘ESbepe in : Chernovits State U 

o Wo 4, pp heB-h66 


~~ 


wtg Ak Nauk SSSR, Ser Fiz” Vol XV, 


at, 
[ oe 


f 
ere re 
vssr /Physice - Corpusculer Reys (conta) Jul/Aug §1 

yerrations in fields of eylindri- 


: te & 
Case rey and aberrations of 28 and 3d order in 


plane fields. 


CIA-RDP86-00513R001653430002-7 


STRASHKEVICH, A. M. 


CIA-RDP86-00513R001653430002-7" 


APPROVED FOR RELEASE: 08/26/2000 


"APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653430002-7 


i fa EP 
ik we hy 8 


iil 


arnt ke F 
cases ang COePEOTSE TUE ee 


—_— 


$93 99S 73 


oy peers agertares 
"Bas, A.M Sraameneva 8 
; ma Pars, USSR: 31, 495 at 
Mason 
ry pad by an ervtension 
teva, J. Tevd fan, & 
clavtrods artangemrnis. 


od the say ate set Up. 
enpremamn & 


ar : 
adtigmatnm, when the bere = 60.9. ANSI 


< cuss atiee 


: . : aca 
% conemtas arteee 
aye see ttt Oe 


: ry Logan 
. v 
: ie 
ee 
e@ 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 


Sows ” f Heats 
Wonme Aboren bien: , 


F : 
whracsk: vich 
j qT. z we WDE Gat TSP 
mote Ste! Vol X€E, Na WO, pe WAG Le 
Staaten rtatios 
‘ apr oebten Of Gleayrerins 
de. an Pulp aha NEL OG) SPOTS SE Re 


i Ta eg haN tee ad < roy! 
fees tten fo oeleotron cisrorcepese of a : ry . 
os agai be 4 es : ; : Q 4 
nail AL), subaitted af rae 


PA 193795 


APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653430002-7" 


VAN URSR no.5:393-396 '52. 
ee (migA 6:10) 


2, Chernivete'kyy 


lashkar'ov). 
1, Akademiya nauk Urrayins'koyi BSR (for las (Electron optics) 


dershunivereytet (for Strashkevych). 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 


"4 i - 
gt a 
Mech ron |} Ae , Fig te fSSiah ae, 
cone eo ghipe ngs ae ROTTS te cee 
: r ‘Al ap Lesage le fa. a eT a 
ot , ow ee tyne at AF J 
ce igi eA ia aes 
‘ array are % sae 
on ore - s 
t 1,49 eel 
dora ecogrrest, suey ieee 
: Pee at Reman tes Lote 
fooemity : ok 1, \ tate * 
' ee ee ee enn 
eee 
ETT Ste Freel CNGPSEE re EF ERSTE 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


CIA-RDP86-00513R001653430002-7 


"APPROVED FOR RELEASE: 08/26/2000 


puepie: 


iA 


usem/Physics - Electroa Optics Rov $2 
“principal Relations of the Relativistic Electron 
Optics of Nonaxisymmetrical Klectrostatic Fields,” 
A. &M. Strashkevich 
“grur Tekh Fiz” Vo 22, No ll, PP 1848-1856 
States that, in practical electron optics, not 
enough interest has been shown in the fact of 
{ally in the case of 


relativitic effect, espec 
{cal fields. Sets up subject 


tarting with the 
n of a charge ¢ in field 
| distance £ for 


equations, S 


general equations of motio 
g. Finally derives the foce 
relativistic case. 


relativistic 


236T103 


ren ee 


CIA-RDP86-00513R001653430002-7" 


APPROVED FOR RELEASE: 08/26/2000 


"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


CIA-RDP86-00513R001653430002-7 


- “APPROVED FOR RELEASE: 08/26/2000 


i capeekd QeETT RA TT 


PSVeAGHR UY Too, 8 oe 
USSR Physics - Electron optics rD-CUL 
Card lel © Pub 193-13; 
Author : Obtrashkevich, A. M. 
Title be ‘corti nyamenete and mainifold-nantisymmetric elestron optical 
systems 
Periodical 3: chur. tekh. fiz., wh, 274-86, Feb 1954 
Abstract : An accurate potential distribution was found for some systems with 


fields having asymmetry or antisymmetry. The electron optical 

effect in the operating region (near the axis) of the corrector 
tor non-relativistic and relutivistic electrons was found. The 
possibility is discussed of studying corrector fields and their 
electron optical effect by means of models ll references, in- 
cluding 5 foreisn. 


Tnstitution 


Submitted 2 May 15, Lyoe 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


08/26/2000 CIA-RDP86-00513R001653430002-7 


th 
soit hte 


5 f 


DE RMSUKEN ICH 4). 


EXTENSION OF T HE E 
OF DEFLECTING E LECT rooTA iy 
ASK uF BERALIWIST. DAR 


eae etal 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 


STRASHKEVICH, AM. 


M., and Glut 
relativistic electron beams. 
(1954). (Russian) 

Ap electron Le un is defined 
trons having the same 
to an axial trajectory. 


derived for a wide beam in an ar 
axis need not 


In this treatment the 
may be bent, © in the form 
a bent axis ar 


initial velocity 
Relativistic equations of 
bitcary electrostatic 
be a straight line but 
The systems with 


af special interest since they may give rise 


man, N. G. 


2. ‘Techn. Fiz. 24, aaa Ae 


CIA-RDP86-00513R001653430002-7 


Aberrations of 
1-F/F 


asthe totality of moving elec- 


of a helix. 


nnd trajectories clos 


motion are 


field. 


to negative chromatic aberration. The special cases con- 


sidered are 
symmetrical field, a 


flat field, 


and the fick! of a cylindrical comlenset. 
relativistic 
and a cylinirical lens. 


are computed for the 
metrical lens 


APPROVED FOR RELEASE: 


the relativistic equations 


of motion in aa axially 


the field of a cylindrical lens, 


08/26/2000 


Image aberrations 
case fer an axially sym- 
J. E. Rosenthal. 


V) 


CIA-RDP86-00513R001653430002-7" 


iV OEE 


"APPR 
OVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7 


iStvashke vich, A.M. 
card 1/1 pub $0-7/9 
Author : Strashkevich, A. M. and Reyzlin, A. S. 


| 
| Title :  Electron-optical action of grid systems 
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1 action of a triode, which greatly influences the 

| ign of cathode -ray tubes, i8 investigated in this 

? article. Special attention is given to the investigation of flat-electrode 
grid system, because of the recent tendencies toward the use of flat- 
electrode tubes, which have numerous advantages over the cylindricrs type, 
particularly in the uniformity of electron field. 
used for estimating the potential gradient in the flat- 
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TITLE: Cylindrical Electrostatic Lens Plelds 


PERIODICAL: Nauk. zap. Chernivets'k, un-t, 1955, Vol 12, PP 189 - 197 (Ukr.; Russ. 
résumé) 


ABSTRACT: The author discusses fields of electrostatic slit lenses with plane and / 
cylindrical electrodes. From his formulae for systems with an elliptical 
aperture (Zh. tekhn. fiz., 1952, Vol 22, 48/), the author darives formulae 

for a slit system with plane electrodes. A comparison shows that these 
formulae are more accurate than the generally adopted approximate formulae 
(espectally as regards the operating region of The author pro- 
vides a convenient and practical means of plott1 
He studies singular points and lines. He compare 
flecting forces calculated according to the accurate formu 
approximate formulae, The bibliography coatains 14 titles. (Chernivets. 
Derzhav Univ., Chernovtsy. Ukr3SR) . 
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Abstract + equivalent one. lt is shown that with such a replacement of 
the fields the usual prapho-analy tic methods for plotting the 
tratectories of the non-relativistic particles are applica- 

ble directl: oF with slifht chanres for the plotting of the 
trajectory of a relativistic particle. fiowever, the method 
of the rubber membrane makes it rossible in this case to find 
the trajector:, mut does nov determine the yarjation of the 
velocity of the particle alone the trajectory. There are al- 
so literature references to automatic and semie~automatic men 
thods for plottinr the trasectories of non-relativistic fare 
ticles, but they are not. suitable in this cases It is indi- 
sated that it is possible to construct. Dy rrapho~analy*ical ¢ 
means a three-dirensicna: trajector# of a charred particle, 
and formulas are eiven tor caleulatine the necessary correc 
tions to the method of rlettine a planar tratectory of a 
relativistic rarticles 
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poley bez osevoy simmetrii) 


EEHTODICAL: popovidi Akademii Nauk Ukrains'koi ask, 1957, Nr 5, pp. 444- 
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ABSTRACT! An electron-optic systen without axial symmetry, 8n electro- 
atatic cylindrical {omersion lens, ¥85 anvestigated in relativ- 
istic approximation. rfumerical methods of Cowell and 

Numerow-Fox were applied for the determination of trajector- 
jes of relativistic particles. The trajectories, represented 
by the curves in the figure in the article, show the general 
dispersive action of the investigated system for the entire 
relativistic range of variation in mass-values of the part- 
icles. The article contains 1 figure and 7 references, of 
which 5 are Slavic. 
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electron-optic systeas is one of the most difficult probieas 
of electron optics. Up until recently, the pain attention 
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Effect of a Space Charge on the Electron-Optic Properties of an Electro- 
static System with One or Two Planes of Syanetry 


the above-mentioned fields. 

As a first case, the author analyies & cylindrical lens, 
that is a plane electrostatic field (the potential @ aust 
depend on y-coordinate) in which the yz-piane 4% its syame- 
try plune. Starting from the Polagson equation the author 
derives equations for the trajectory of a relativistic chare- 
ed particle in the central section of a cylindrical lens. 

The integration of the second equation yields the following 


result Ref. T_/: 


yclyecr 7" 


Then the author generalizes the preceding result to the 
case of a space field in which the yz-plane ig also a syo~ 
netry planes and derives more generalized equations of the 
trajectory: 

The last case considered is that of two syame try planes, 
xz and y2> The the equation for potential in cylindrical 


coordinates will look as follows: 
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i ae (Vee) + We) os 2 4) 


where: 


\" Q=— 7 (b, + Y Poo (2)] 


Analyzing this equation the author shows that it contains the 
formula for cylindrical lenses and others a8 particular 
cases. 

The article includes 5 Russian, 1 Ukrainian and 1 English 
reference. 
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in Pelativistic Approximation 


is nade with the results obtained ty other sutvors for gsne- 
cial cases and in non-relativistic aprrixitation. Tere are 
2 erapns and & references, 7 of wich are Soviet, @ ftericar. 
and 1 French. 
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NOTES Russian title and Russian nazes of individuals and institu- 
tions appearing in this article *ave heen used in the trans- 


literation. 
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to. It, pp. 1997 = 2005 
THAT 3 The theoretical calculations are normally carried out ° 
only tor two-dimensional quadrupole lenses, However, an 
practace, tne investigation oL a three-dimensional system in 
which the potential 1s a-funetion ot all three rectangular 
courdinates is of considerable interest. Such lenses formed 
trom suall spherical electrodes were considered by the author 
in earlier works (Refs. 2,5 3+ 4) but only the simple case with j 
two antisymnetry planes was investigated, It is desirable to 4 
extend the above theory to a more general case, when the anti- 
syvimetry of the three-dimensitonal fCiclid is absent. The system 
consicered is shown in Fig. 1. 1£ tnis system is not anti- 
syruetrical (b, = Dy = b) , the eclectron-optical parameters 


for the central region of the field can be obtained on the 
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earlier paper 
basis of the approximate formulae obtained in an 
(nef. 5). These are in the formi 
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\ -4] 
0,= , + 2U8| agy Y—(jte4) %], (3a) 
ae! 

VQ) = —4 Om — 5 Ub{— pt t 4 ; 
: 3 aif pop ie 
ge (area t+ 32 (at + ot) ¥ — (a3 -+- 2") :}}, - (36) a 
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Three-dimensional Quadrupole Electrostatic Lenses 


that the faeld does not possess that type of symmetry. It 

is therefore of interest to consider the field of a lens which 
is situated in the vicinity of an quipotential plane. Such a4 
plane can be, in practice, formed by a cathode, 4 screen or A 
This general case is analysed in some detail and 


diaphragm. 
» VY and Ware derived, The 


approximate formulae for ‘ 
resulting expressions are then employed to deri 
for the optical powers of the system. 
There are 3 figures and 5 reforences? 


ve the equations 
% Soviet and 2 non-Soviet. 


SUBMITTED: January ll, 1960 
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AUTHOR: Strashkevych, O-M. 


TITLE: Electrostatic quadrupole lenses, whose fields have 
no surfaces of antisymmetry 


PERIODICAL: Axademiya nauk Ukrayins'koyi RSR. Dopovidi, 
no, 12, 1960, 1595-1597 


PEXT ¢ The author considers the potential field of the most ge- 
nerul type of quadrupole lenses, i.e. those whose fields have 
> surfaces of symmetry and no surfaces of antisymmetry, and also 
‘he motion of relativistic charged particles in such a potential 
field. Qundrupole lenses of this type are represented by Pigs. 
1and 2 provided that a, the andy | Z YT. Investigation of the 


non-antisymmetric case maxes clear the possibility of varying 
the influence of the quadrupole lens on a cluster of charged 
partieles, and also reveals the nature and magnitude of the de- 
viation of the electro-optical parameters of the system for 


VO 
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-ertain deviations of over-all size of the set-up from the theo~ 
retical value. The length of the electrodes in the z-direction 
‘oerpendicular to the plane of the sketch) is taken to be suf- 
-toqantly reat go that the field may be considered as a two- 
i:menaional, non-vanishing dependence on the potential from z. 
Applying a conformal transformition such that the real axis t, 
‘spo sn the contour of cross-section of the electrodes, and 
wlying the Christoffel-Schwartz formula gives in Pig. 1, 


a ee ae (1) 
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1 
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O(r,.0) = 2 + Via, cos nd. 
an~t 
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ror or, where a, = U, + 2 (u, - u,), a, = 0 for n odd 
9) 2 1 = 208 e 1 n 4 sin n . (un-u,) 


n 
for n even, and = arcty 2k_ . 
2 1-k 


In the central region of the field it is sufficient to consid«: 
t « motion of m particle in the planes of symmetry. The tra- 
jeetorien of a relutivistic particle in this central region 
tien found to be, in the euse of Pig. 1, 


aa & 0 (i 
y 


and in the ense of Fig. 2, 
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ASSOCIATION: Kyyiva'tkyy polytekhnichnyy instytut (Kiyev Poly- 
technic Institute) 


PRESENTED: by Academician AS UkrSsR, V.Ye. Lashkar'ov 
SUBMITTED: February 9, 1960 
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AUTHOR: Strashkevich, A- M. 


TITLE: Quadrupole Lenses With Fields Without Antisymmetry 
{ 


PERIODICAL: Zhurnal tekhnicheskoy fiziki. 1960, Vol. 30, No- ‘0, 
pp- 1199 ~ 1206 


TEXT: Systema consisting of four electrodes are called electric quadru- 
pole lenses and are used for “strong focusing” (Ref.t; 3n alectron op- 
tics (Ref- 2) as well as for the correction of apherical and chromatic 
aberrations (Ref.3). The author discusses two types of systems here. 
guch with electrodes in the forn of plates (Fig.?) and such in the fora 
of cylinder segzents (Fig.2). The author studied potential fields with- 
out the antisymmetry of the quadrupole jenses shown in Pigs. 1 and 2. 
Equations are derived in relativistic approximation for the flight paths 
of charged particles in the respective fields- Electron-optical para- 
meters of the central regions are deacriped by equations (17) (t5a}, 
and (16a) for the syatems investigated (negletting the boundary effect)- 
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AUTHOR: Strashkevich, AM. 
TITLE: An electrostatic quadrupole lens, whose field has 


two antisymmetric and no symmetric planes 


PURIGDICGAL: Radiotekhnika i elektronika, v- 6, no. 10, 1961, 
1725 - 1728 


ta 


THAT: The author analyzes the electron optical properties ofa 
qundrupole lens with two antisymmetric and with no symmetric planes 
Sich a lens must have its azimuth symmetry planes of each pair of 
»lectrodes not at right angles with respect to each other but at 

anele differing by 2y (Fig. 1). The field then has symmetry pla- 
nes, und two mutually perpendicular antisymmetric planes xz and yz. 
For both 2y = 7/2 or any other y, in each of the azimuth planes 
ther ntial of points, symmetrical with respect to z, is constant 
ip treg.atude and has the same sign. Denoting the constant value of 
poiential at the z-axis by I,, the potential of the field at any 
point can be represented by She expressions 
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v(x, Yr 2) = t+ £), (z)xy + £15(2)xy? + £5, (2)x?y + ¢a0/ 1) 


Going over to new coordinates &, 4, z 


x C = 2 (e470) (>) 


and 3.42 = ¥2 (4 y), (2a) 


Eq. (1) becomes Sots | 
“Oe, q, 2) = Dy + rh (2) (3? — nY) + 4 Vas (2) + far (2) (8! = 9) + 
+ + tis (3) — fa (2)I (83 — En) -F +: 


It may be seen from this expression that near the z-axis, the =2 
and yz planes are planes of symmetry, and also that from consitera- 
ble Napanee from the axis this symmetry disappears provided the 
coefficients fi, and {33 are not identical. If, therefore, for any 
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reason the anrie y deviates from the value 77/4, the electron opti- 
cal characteristics of the central region of the system field do 
not qualitatively change. The quantitative changes which take place 
ave illustrated by considering the example of a system of four 
spherical electrodes of a smoll radius (Fig. 1). If the snheres are 
of negligible radii and have charges ¢ q, the potential at point Xx, 
y, 2 is given by ; 
2 


wes = De + (lz — art — yi)? + th + 


_4 7 
4l(z 4 3)? + (y + yi)* - 2)? — (ze — 2)? + ytyytte) 
: 1 


— (z+ 2) + yy — yn + st} *). <7 ( 


By resolving Eq. (4) into the McLaurin series and comparing with 


) 
sulle | etee 9. neamowemen 6: 


== Gga*sin 2y (a*+ *) 7, (5) 


a 
fu (x) = (S53) = $2qriys (22 + yt ++ 2*) c) 


Oz dy 
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fis (x) = 5 (Se = 5qa? sin 2y (a? + 4) F tat (7 sin? 7 — 3) — aoe (5a). 
5a 
(5d) ao 


and 1 / oD eee, “7 -+ 2 _ ty a 32? 
fan (2) == i (sas5e oo e= 5qa? sin 27 (a? + 2") {a® (7 cas? 7 - 0 = ly 


are obtained. The trajectory equations of a relativistic-charred 
particle Eqs. (1, 2a) for the central region may be written as 


x" = k(z)y, yt = k(z)x (6) 
with x" and y" being derivatives with respect to z and the variab- 
le coefficient k(z) having the value 


ed, 
tm et fs). g ful) (62) 
k(t) eng ig 
7 imei 


a 


In it e is the algebraic value of the charge; @, ~ the mass of the 
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particle at rests c = velocity of light in vacuo. Eqs. (6) may be 
integrated by the method of consecutive approximations. It ia sta- 
ted in conclusion that the central region of a two-way antisymret- 
ric field has two symmetric plans, even if in itn wider region 
there are no symmetric planes with the angle 2y varying arbitrarily 
The coordinates of main points remain constant and optical forces 
vary in proportion to sin 2y 


C. = § 1, (2) = 3a°bU ain 2y(a2 + 22) e (10) 4 
There are 2 figures and 4 references: 3 Soviet-bloc and 1 non-So- 
viet-bloc. The reference to the English-language publication read: 
ns follows: G.D. Archard, Proc. Phys. Soc. B, 1955, 68, 11, 817. 


SUBMITT.P: January 28, 1961 
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eee: 7 -« 
AITHOR : Strashkevich, A. M. 
TITLE: “Basic electron-optical properties of transaxial electrostatio 
systems . 


OBRIODIGAL: @hurnal tekhnnicheskoy fizini, Vv. 32, no. 9, 1962, 1142 - 1152 


EAD; This paper dealo with traneaxial systene having axisymmetric fields 
wnich control the motion of charged particles flying almost perpendicularly 
to the axia of symmetry of the field. The relations derived are illustrated 
by compara tively simple exanples of fields which have adequate synmetry- 
characteristics. Results obtained are of special interest for practical 
applications, since it is possible to obtatn via transaxial systema the 
anecnlled Jisk beam being used in electron contact tubes (Ye. ¥. 
Bykiiovekaya, A. M. Xharchenko, M. 1. Yelinson, D. V. Zernov: Radiotekhnika 
4 elektronixa, 5, No. 5, 3495 1960). Disk beam contact tubes are said to 
be nuperior as to their oowerful bean, great operational stability and 
gmall closed contact resistance. Generel electron-optical properties 

of transnaxial field syotems are claimed to have been investigated in this 


pay for the first time. The following relations between the functions 
aT 
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;, were obtained from the potential z(r,z) = + (F) ‘ i,(r)z + 1 gle)e Hone, 


(>), in shich the function PAT) gives the potential distribution in the 


ajune of av-tetry of the field and which is sufficient for investirating 

the entire field: Far the region near the plane of aysmetry of the - 
potential 2 = 45 see 2 - (1/20, "(r) . (1/r)hCr)) (3), and for a wider va 
region: +,(r) = (1/40) P(r) + (2/r)i(r) - (1/2?) a(n) + (1/2 )otte)| (4). ° 


If the action of tne space charere te allowed for, these equations aill take 


the forn., * -(1/2)G" . (1/r), 3 + 4xgQ, (37) and 

‘ (af x , “put b) i wo . @ 
a tigation” & (elshy. = (1/r2)e" + (1/r a o (n/t) (Medes + ay > 20,] 
(49), respectively. An example of fielda sith such a symmetry io the 
wnown aytte. cade up of tro parallel disks with equal potential and of two 
coadal cylinders one of which hag an annular slit (Pig. 2). Assuming this 
alit ia narroa, the follosing equation sas obtained for the internal region 
of such a system (a= r&b): p(ry2) © B(1ng/Ine) + pifa(ry A)oow as (J, (a1)/al41 

4 ss 

(7). The equation for the external region (rb) reain: 


- 


Card 2,6 


APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653430002-7" 


"APPROVED FOR RELEASE: 08/26/2000 


CIA-RDP86-00513R001653430002-7 


9/057/62/032/009/014/014 
Ranic electron-optical properties... B117/B186 


aie, del] Humes A (10) 
e 


where “oye Io (hr) Ky (ha) — fg (ha) Ky Or) 
' Ty 1B) Ry Chay — Ty Ba) Ry (BF (11a)5 


r, and J, are Bessel functions, K is the MacDonald function. An 


investigation of equipotential lines in an azimuthal plane furnished the 
following equation for the curvature of such a line: 
ra(re) 9 Yalta) er Je 
OG 2x(re) 0 ; 4 
De Aste 0d ante, a4 


awe 


(OX) ee 


Mea electron-optical action of the respective part of the field is shosn to 
be determined by the amount and sign of the curvature. For the optical 
power of the elementary layers, the equations 
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itr) 8 (e)sr 
i, 1,4 chee (20) and poe ay (20d) were obtaine! 
a: Ae aro) h 3 
in non-relativistic approximation, and 


pe cy en ey 
Vo ret ba Ta? 
fey ete [agen | Fe (20a) and 
any? 
cn relativictic approcinmation. It ip shoan that if a sincular point ia 
apesent oy tne aziauthal plane the equipotential lines therein have an 
Caatination ahieh can be calculated from. © are cot: 1 + (polFo)/Foiglto) 


° 
fey). ti, puaever, the aingular point doee not lie on the axis of 
syncetry, then the equipotential lines will intersect at right anglea and 
tha totalit..; of the gingainr points will form o singular circumference. 
enpnanis is laid on the sniculation of the electron trajedtories |: 
eapectaily the Shird equation of 

F-- resi, 

m 


oy a ee 
ms 
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since F gtipulates the focusing and defocusing of the disk beam. The 


trajectorics were investigated in non-relativistic approximation with and 
nithout nilowance for the action of the space charge, as well as in 
relativistic approximation eithout allosance for this. The equations 
zt + Cy M/api)at + [ee ¢ (1/ryet/29,|2 = 0 (29) and y" + (r/2P dr! 

« (p §/2xp, )¥ = 0 (31) were derived for a trajectory running near one of the 


radii in the central plane of symmetry and at a smell angle to that plane. A 
Designations: 2 is the axis of symmetry} 3 = 0 is the plane of symmetry 

of the potentials m is the masa; x= T cos y « r sinth There are 5 

figures. : 


ASSOCIATION: Kiyevakiy politekhnicheekily inetitut, Kafedra fiziki (Ktyev 
Polytechnic Inatitute, Department of Physics) 


SUBMITTED: November 25, 1961 
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AUTHOR: Strashkevich, A. M. es 


ae \ 
TITLE: Spherical aberration of electrostatic quadrupole lenses } 


SOURCE: Zhurnal tekhnicheskoy fiziki, v. 33, no. 5, 1963, 512-517 
TOPIC TAGS: spherical aberration, electrostatic lenses 


ABSTRACT: It has been shown by Markovich, M. G. and Tsukkerman, I. I. (ZhTF, 
30, 1362, 1960) that the spherical aberration of short magnetic lenses may 
change sign if the field does not have symmetry planes. Accordingly, it was 
deemed of interest to determine whether and under what conditions the spherical 
aberration of electrostatic lenses can change sign. Equations for the potential 
distribution and trajectories are adduced for quadrupole electrostatic lenses 
and the two extreme cases of a short and an infinitely long (two-dimensional ) 
lens are analyzed. Systems with twofold symmetry and asymmetrical systems 

are considered. An equation showing under what hypothetical conditions the 
spherical aberration of an infinite two-dimensional lens can change sign is 
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given. It is concluded that the spherical aberration of a short quadrapole 
lens can change sign if the field {is asymmetrical. The deduced reJationships 
are illustrated in the specific cases of systems with small-radius spherical 
and cylindrical electrodes. Orig. art. has: 3 equations and 2 figures. 


ASSOCIATION: Kiyevskty ordena Lenina politekhnicheskly institut (Kiev 
__ Polytechnical Institute) 


SUBMITTED: 23Apr62 DATE ACQ: 12Jun63 ENCL: 00 


SUB CODE: PH,SD NR REF SOV: 003 OTHER: 002 
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AUTHOR; Strashkovich, 4. a, (onder of physics departaen*) 


TITLE: Third order geometric aberrations of two dimensional quadrupole electro- 
static lonsos ‘ 


ig 


SOURCE: ZNurnal tekhnichoskoy f1ziki, v.34, no.B, 1964, 1401-1408 ae 
TOPIC TAGS: electron optics, electron lens, oloctrostatic focusing 


ABSTRACT: Tho third order aberrations are calculated for a quadrupole electrostatic 
lens, the potential of which is symotric with respect to each of the two planes, 
xy = 0, antisymmetric with respect to each of the two planes x2 = y?, and is inde~ 
pendent of z (x,y,Z are rectangular Cartesian coordinates). The general expression 
to quadratic terns in the coordinates for the potential of auch a lens contains on- 
ly two constants, of which only one depends on the shape of the electrodes. The dif- 
forential equations for the trajoctorics are written to cubic terms, and the con- 
stants are oliminated by a coordinate transformation. Subsequent: calculations thus 
rolate to all lonses of tha type discussed, The coordinate transformation involved 
is sinply a unifora dilatation, The trajectories are calculated in the Gauselan 
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approximation, and these are discussed in detail. Tho system is convergent in one of 
the symmetry planes and has a sequence of equally spaced Gauss {mage planes for 
which.the magnifications are unity in magnitude but alternate in. sign. In the other 
symmetry plane the system is divorgent, and there are no real images. The intersec- 
tion of any plane normal to the axis with the bundle of rays which issues from a 
single object point and intersects tho aperture plane in an axially centered circle 
is an ellipse, which reduces to a line segment for the Gaussian plane. The expres~-— 
sions for the Gaussian trajectories are substituted for the third degree terms in 
the trajectory equations, and the resulting cquations are solved for the perturbed 
trajectories: Expressions are thus obtained for tho 20 third order aberration coef- 
ficients in terms of trigonometric and hyporbolic functions of the aperture and im- 
age plane distances. These coefficients are assigned to the various aberrations to 
which thoy give rise; distortion, spherical aborration, coma, astigmatism, and field 
curvature. Tho difforent aberrations are discussed in some detail, particularly for | 
tho somowhat dimplified caso in which the aperture plane is close to the object 
plano, and thoy are compared with the corresponding aberrations in axially symmetric 
systons, from which thoy naturally differ considorably. Orig.art.has: 56 formulas. 
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